Introduction
============

Research is an essential factor in the progress and prosperity of any nation. For a long time, it had been apparent that Arab countries were lagging behind in the field of medical research. A study revealed that published research from institutions in the Arab world were few, and the majority of them were of poor quality.[@b1-amep-8-571] An important solution to this problem is to encourage undergraduate students to take part in research projects. A study showed that research activity of medical students in Germany had positively influenced the publication output of the medical faculties.[@b2-amep-8-571]

Additionally, student involvement in research increases the number of future physician-scientists.[@b3-amep-8-571],[@b4-amep-8-571] For these reasons, many scientists and researchers suggest providing medical students with courses and workshops in research methodologies and manuscript writing.[@b5-amep-8-571],[@b6-amep-8-571]

In this study, we aimed to investigate the perceptions and attitudes of medical students toward medical research, using a simple survey. The medical students at King Abdulaziz University (KAU) participated in this survey and the survey was carried out in 2007 and repeated in 2015. The same survey was also carried out in four other Saudi universities in 2015.

Materials and methods
=====================

This is a cross-sectional study and students from five Saudi universities participated in the study: (KAU, Jeddah; King Saud University \[KSU\], Riyadh; King Saud bin Abdulaziz University for Health Sciences \[KSAU-HS\], Riyadh; Alfaisal University, Riyadh; and Imam Muhammad ibn Saud Islamic University, Riyadh). These universities were selected as they were located in the largest two cities in Saudi Arabia. This study was approved by the ethics committee of King Abdullah International Medical Research Center.

Only KAU students participated twice in the survey (in 2007 and 2015). The second survey was performed in March 2015. Verbal consent was obtained from the participants. Students from 1st-year class to 5th-year class participated in the study. A hardcopy questionnaire was used in the survey. Statistical analysis was done by Statistical Package for Social Sciences version 17 (SPSS Inc., Chicago, IL, USA). Data obtained were tabulated and analyzed using chi-square statistics for categorical variables. Differences were considered to be statistically significant at *P*\<0.05.

The survey included the following five questions: 1) whether the student was aware of the usefulness and importance that scientific research will have on his or her future career; 2) whether the student had knowledge on how to conduct scientific research; 3) whether or not the student would agree to participate in scientific research if provided with an opportunity; 4) whether or not the students had ever conducted scientific research during their undergraduate education; and 5) whether or not the university to which the students belonged to had a research club or a day dedicated to scientific research.

Results
=======

A sample of 924 medical students from five different Saudi universities was included in the study: KAU, 233 students; KSAU-HS, 140 students; KSU, 108 students; Alfaisal University, 124 students; and Imam University, 150 students.

We used the same questionnaire that was used in 2007 at KAU (169 students). Of the entire group surveyed, 829 (89.7%) were aware of the usefulness that research will have on their future career. The highest awareness, according to Question 1 ([Table 1](#t1-amep-8-571){ref-type="table"}), was seen in KAU 2015 (97.9%) as compared to other universities ([Table 1](#t1-amep-8-571){ref-type="table"}). Thirty-six participants (24%) from Imam University were not aware of the importance of research, which was statistically significant (*P*-value \<0.0001).

Five hundred and fifteen (55.7%) state that they have knowledge of how to conduct research, while KSU students had a higher percentage (85.2%) among the group as compared to KAU (2007) (24.9%; *P*\<0.0001). A total of 685 (74.1%) participants reported that they would participate in research if given an opportunity. KAU students surveyed in 2015 scored the highest for the aforementioned question (96.1%; *P*\<0.0001).

Of the entire group surveyed, less than half (431, 46.6%) of the students participated in research as undergraduates. The highest proportions of students (75%) involved in research were from KSU. KAU (2007) and Imam University had the lowest percentage of student participation (46 \[27.2%\] and 42 \[28%\]), respectively (*P*\<0.0001). A total of 351 students (46.5%) in our sample stated that their university had a research club and/or research day activity (with the highest score seen in KSAU-HS \[80%\]) (*P*\<0.0001) (Question 5, [Table 1](#t1-amep-8-571){ref-type="table"}).

On the other hand, 206 (27.3%) students were not aware of the existence of any such activity in their university. On cross-tabulating the previous responses of the entire group on research and knowledge of conducting research, we found that 88 (20.4%) of the students who did participate in research indicated that they did not have knowledge on how to conduct research ([Table 2](#t2-amep-8-571){ref-type="table"}).

On comparing the responses of KAU medical students in 2015 to those in 2007, we found significant improvements in their responses to all five questions (*P*\<0.0001) ([Table 1](#t1-amep-8-571){ref-type="table"}; [Figure 1](#f1-amep-8-571){ref-type="fig"}).

Discussion
==========

We found out that the overall participation of Saudi Arabia students in research is good but it needs more improvement. Different universities we surveyed showed different results.

In KAU (surveyed twice in 2007 and 2015), all the aspects surveyed showed positive results. Most students showed enthusiasm to participate in a research project; however, fewer had knowledge about basic research skills. Less than half of the students stated that they had been involved in an undergraduate research project. These responses are almost similar to the responses obtained in previous surveys done in Saudi Arabia.[@b7-amep-8-571]--[@b9-amep-8-571] The main reason for minor differences might be due to different word phrasing, different universities, and various medical student levels.

Most students appreciated the importance of being involved in research and publishing their work, which would have a great impact on their future careers. It was evident that there had been a great improvement in students' perceptions about research in KAU over the years. Here, the percentage of students who became aware of the importance of research increased significantly ([Figure 1](#f1-amep-8-571){ref-type="fig"}). This improvement observed in KAU might be due to various programs that promoted students' research, which were established after 2007.[@b10-amep-8-571]

On the other hand, 24% of medical students who belonged to Imam University did not appreciate the importance of research. This might be due to lack of awareness of research programs at Imam University, as this university started teaching medicine only recently.

Basic research skills are crucial in conducting any research. It has been demonstrated that the most significant barrier to participation of medical students in research is their lack of familiarity with research skills.[@b11-amep-8-571] Some authors suggested assigning free time for students to devote to research.[@b12-amep-8-571] Our data are consistent with the literature in that a high percentage of students expressed a lack of necessary skills for conducting research.[@b11-amep-8-571]

Another important factor in promoting research by students is their enthusiasm for research. A study that evaluated the research experience of undergraduates concluded that the most important element to motivate students to join any research program is to foster enthusiasm in them toward research.[@b13-amep-8-571] In our study, most students showed enthusiasm and willingness to participate in research. The motivational factors for a medical student to participate in research according to a study were as follows: "facilitate entry into competitive residency programs," "improve curriculum vitae," and "publish in peer-reviewed journals".[@b14-amep-8-571]

The notable change we found in KAU since 2007 is encouraging in that we found that almost all students in KAU want to take part in research currently as compared to only 62.1% ("strongly agree" \[33.1\] + "agree" \[29\]) in 2007. This reflects the awareness of students about the importance research in the field of medicine.

Barriers preventing students from participating are numerous and well investigated in the literature. One barrier might be the lack of institutional infrastructure.[@b15-amep-8-571] Another is the lack of incentives and motivation from universities.[@b16-amep-8-571] Another important barrier is student's lack of basic skills of research.[@b11-amep-8-571] A local study that included medical students showed that the top three barriers were 1) "lack of time", 2) "lack of formal undergraduate research courses in curriculum," 3) and "lack of undergraduate research mentors" based on their opinion.[@b17-amep-8-571] Research clubs and programs are very important channels to promote research for the students and increase their participation. In one study, three-quarters of students who participated in a research program stated that the experience has motivated them to consider future research projects.[@b18-amep-8-571] Another study has shown that setting up a research program had increased the number of students participating in research[@b19-amep-8-571] and improved the students' abilities in conducting research.[@b20-amep-8-571] We believe that our results are related to university policies regarding research promotion and that the more the universities focus on medical student research, the more likely students are to participate in research and publish their work.

This study has several limitations. First, we did not use a validated questionnaire. Second, our sampling was convenient and liable to sampling errors. Our research was intended to explore students in KAU to evaluate the need for a research club in 2007. On the other hand, the total number of medical students participated from the two major cities in Saudi Arabia was relatively large. Our results show that more efforts are needed to create awareness among students in the field of research, despite all these limitations. Further studies should focus on exploring the level of awareness of medical students and their knowledge on scientific research.
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###### 

Overall survey responses

  Questions                                                                                     Answer                                                   KAU 2007                                                KAU 2015                                                 KSAU-HS                                                 KSU                                                     Alfaisal University                                     Imam University                                        Total
  --------------------------------------------------------------------------------------------- -------------------------------------------------------- ------------------------------------------------------- -------------------------------------------------------- ------------------------------------------------------- ------------------------------------------------------- ------------------------------------------------------- ------------------------------------------------------ -------------
  Sample size                                                                                   --                                                       169                                                     233                                                      140                                                     108                                                     124                                                     150                                                    924
  1\) I am aware of the usefulness and importance of scientific research for my future career   Yes, n (%)                                               142 (84%)                                               228 (97.9%)[\$](#tfn2-amep-8-571){ref-type="table-fn"}   126 (90%)                                               100 (92.6%)                                             119 (96%)                                               114 (76%)[\#](#tfn3-amep-8-571){ref-type="table-fn"}   829 (89.7%)
  No, n (%)                                                                                     27 (16%)                                                 5 (2.1%)[\$](#tfn2-amep-8-571){ref-type="table-fn"}     14 (10%)                                                 8 (7.4%)                                                5 (4%)                                                  36 (24%)[\#](#tfn3-amep-8-571){ref-type="table-fn"}     95 (10.3%)                                             
  2\) I have knowledge of ways of conducting scientific research                                Yes, n (%)                                               42 (24.9%)[\#](#tfn3-amep-8-571){ref-type="table-fn"}   162 (69.5%)                                              67 (47.9%)                                              92 (85.2%)[\$](#tfn2-amep-8-571){ref-type="table-fn"}   94 (75.8%)                                              58 (38.7%)                                             515 (55.7%)
  No, n (%)                                                                                     127 (75.1%)[\#](#tfn3-amep-8-571){ref-type="table-fn"}   71 (30.5%)                                              73 (52.1%)                                               16 (14.8%)[\$](#tfn2-amep-8-571){ref-type="table-fn"}   30 (24.2%)                                              92 (61.3%)                                              409 (44.3%)                                            
  3\) I would participate in research if given the opportunity                                  Strongly agree, n (%)                                    56 (33.1%)                                              190 (81.5%)[\$](#tfn2-amep-8-571){ref-type="table-fn"}   52 (37.1%)                                              31 (28.7%)                                              56 (45.2%)                                              73 (48.7%)                                             458 (49.6%)
  Agree, n (%)                                                                                  49 (29 %)                                                34 (14.6%)[\$](#tfn2-amep-8-571){ref-type="table-fn"}   39 (27.9%)                                               35 (32.4%)                                              37 (29.8%)                                              33 (22%)                                                227 (24.6%)                                            
  I will think about it, n (%)                                                                  59 (34.9%)                                               7 (3%)[\$](#tfn2-amep-8-571){ref-type="table-fn"}       46 (32.9%)                                               40 (37%)                                                29 (23.4%)                                              40 (26.7%)                                              221 (23.9%)                                            
  I do not agree, n (%)                                                                         5 (3%)                                                   2 (0.9%)[\$](#tfn2-amep-8-571){ref-type="table-fn"}     3 (2.1%)                                                 2 (1.9%)                                                2 (1.6%)                                                4 (2.7%)                                                18 (1.9%)                                              
  4\) I have participated in research as an undergraduate                                       Yes, n (%)                                               46 (27.2%)[\#](#tfn3-amep-8-571){ref-type="table-fn"}   132 (56.7%)                                              53 (37.9%)                                              81 (75%)[\$](#tfn2-amep-8-571){ref-type="table-fn"}     77 (62.1%)                                              42 (28%)[\#](#tfn3-amep-8-571){ref-type="table-fn"}    431 (46.6%)
  No, n (%)                                                                                     123 (72.8%)[\#](#tfn3-amep-8-571){ref-type="table-fn"}   101 (43.3%)                                             87 (62.1%)                                               27 (25%)[\$](#tfn2-amep-8-571){ref-type="table-fn"}     47 (37.9%)                                              108 (72%)[\#](#tfn3-amep-8-571){ref-type="table-fn"}    493 (53.4%)                                            
  5\) Is there a club for research or a day dedicated to research at your university?           Yes, n (%)                                               --[\*](#tfn1-amep-8-571){ref-type="table-fn"}           97 (41.6%)                                               112 (80%)[\$](#tfn2-amep-8-571){ref-type="table-fn"}    47 (43.5%)                                              93 (75%)                                                2 (1.3%)[\#](#tfn3-amep-8-571){ref-type="table-fn"}    351 (46.5%)
  No, n (%)                                                                                     --[\*](#tfn1-amep-8-571){ref-type="table-fn"}            136 (58.4%)                                             1 (0.7%)[\$](#tfn2-amep-8-571){ref-type="table-fn"}      5 (4.6%)                                                10 (8.1%)                                               46 (30.7%)[\#](#tfn3-amep-8-571){ref-type="table-fn"}   198 (26.2%)                                            
  I do not know, n (%)                                                                          --[\*](#tfn1-amep-8-571){ref-type="table-fn"}            0 (0%)                                                  27 (19.3%)[\$](#tfn2-amep-8-571){ref-type="table-fn"}    56 (51.9%)                                              21 (16.9%)                                              102 (68%)[\#](#tfn3-amep-8-571){ref-type="table-fn"}    206 (27.3%)                                            

**Notes:**

This question was not asked in the survey carried out in 2007 (*P*-value \<0.0001 between all the comparisons between the universities);

most favorable answers among other universities;

least favorable answers among other universities.

**Abbreviations:** KAU, King Abdulaziz University (Jeddah); KSU, King Saud University (Riyadh); KSAU-HS, King Saud bin Abdulaziz University for Health Sciences (Riyadh).

###### 

Percentage of students who did research during their undergraduate program but who do not think that they have enough knowledge (*P*-value \<0.0001)

  Question                                                                      Have you ever conducted scientific research during your undergraduate program?                  
  -------------------------------------------------------------- -------------- -------------------------------------------------------------------------------- -------------- -------------
  Do you have knowledge of how to conduct scientific research?   Yes            343 (79.6%)                                                                      172 (34.9%)    515 (55.7%)
  No                                                             88 (20.4%)     321 (65.1%)                                                                      409 (44.3%)    
  Total                                                          431 (100.0%)   493 (100.0%)                                                                     924 (100.0%)   
